;cl)_ GEI Consultants, Inc.

1021 Main Street
Winchester, MA 01890-1943

617-721. 4000

May 19, 1993
Project 92294

Chief, Geotechnical Engineering Division

U.S. Army Corps of Engineers, New England Division
424 Trapelo Road

Waltham, MA 02254

Dear Sir:

Re: Report on Well Cleaning Activities
Hopkinton Lake Dam
Hopkinton, New Hampshire
Contract DACW-33-91-D-008, Delivery Order 7

This letter report describes the work performed in November 1992 regarding cleaning of
relief wells at Hopkinton Lake Dam. GEI Consultants, Inc. (GEI) engaged Alford Roger
Cullimore Concepts Inc. (ARCC) of Daytona Beach, Florida, to clean and redevelop the
wells using the "Blended Chemical Heat Treatment" process. During initial bailing of
the wells and removal of sediment, it appeared that the sediment in the wells was
contaminated with creosote or other compounds. Because of concerns regarding potential
contamination of the Contoocook River and disposal of contaminated sediment, the Corps
of Engineers decided to suspend work.

Summary of Work
Thursday, October 29, 1992 - ARCC arrived at the site with rig.

Week of Monday, November 2, 1992 - ARCC prepared rig and equipment. Chemicals
were delivered and unloaded.

Thursday, November 5, 1992 - Site meeting with GEI, ARCC, and Corps of Engineers
personnel to discuss details of work and schedule.

Concord, New Hampshire Raleigh, North Carolina Denver, Colorado Carlsbad, California
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Monday, November 9, Through Thursday, November 12, 1992 - ARCC and GEI began
bailing wells using a pump to remove sediment. Observed possible creosote

contamination. Obtained samples of sediment using a bailer for delivery to Corps and
for chemical testing by Corps environmental laboratory.

Friday, November 13, 1992 - ARCC reloaded chemicals for return to supplier and
demobilized rig.

Wednesday, March 3, 1993 - GEI received Corps letter directing termination of Delivery
Order No. 7 of Contract No. DACW-33-91-D-008.

Sediment Sampling

The well locations are shown on the attached sketch (Fig. 1) provided by the Corps. The
design drawings for the wells (Fig. 2) indicate that the relief wells are 74 feet deep. The
GEI measured depth to the top of sediment and estimated sediment thickness in each well
was as follows. The Corps measurements from August 1992 are shown for comparison.
Figures 3 and 4 show the Corps data of sediment thickness over time.

Well Depth from Top of Estimated Sediment
Casing to Top of Sediment Thickness
Sediment Measured Thickness Reported by
by GEI Corps in
November 11, 1992 August 1992
(feet) (feet) (feet)
RW-1 71.0 30 2.7
RW-2 62.4 11.6 10.8
RW-3 67.5 6.5 6.5
RW4 63.7 10.3 10.4
RW-5 649 9.1 8.4
RW-6 61.9 12.1 11.5
RW-7 66.1 7.9 6.3
RW-8 67.5 6.5 9.0

Each of the eight wells was bailed with a 4-inch-diameter bailer to recover some of the
sediment at the base of the wells. Material recovered consisted of black sludge/organic
silt-like material with minor quantities of silt and fine to medium sand. The material
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exhibited an oily sheen and had a strong smell similar to that of creosote. Additional
samples recovered at RW-4 to a depth of about 70 feet indicated a similar composition
at depth with the material perhaps being slightly denser and containing an increased
quantity of fine to medium sand. No stratification was noted, but agitation of the
sediment by the action of the bailer may have disturbed any stratification.

The liquid above the sediment was a black slurry, also with an oily sheen. Samples of
the slurry and sediment from RW-4 and RW-6 were obtained for chemical analysis at the
Corps environmental laboratory in Hubbardston, Massachusetts.

Results of Chemical Analyses

The results of chemical analyses performed by the Corps are presented in Appendix A.
The Corps report concludes that the sediment obtained from the wells was contaminated
with coal/oil tar creosote.

Sincerely yours,

GEI CONSULTANTS, INC.

Wchrad Tast=

Michael Paster, P.E.
Project Manager

MP:ms

Attachments
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APPENDIX A

Analytical Data Report
Hopkinton Wells

by
U.S. Army Corps of Engineers
New England Division
Environmental Laboratory

Hubbardston, MA 01452

March 26, 1993



U.S. Army Corps
of Engineers

ENVIRONMENTAL
LABORATORY

Hubbardston MA 01452

Date: 'March 26,

U.S. Army Corps of Engineers
New England Division
Environmental Laboratory
Hubbardston, MA 01452

Do | Lot

Brian J. Condike
Chief, Environmental Laboratory

1993

Analytical Data Report
HOPKINTON WELLS
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1. Case Summary




HOPKINTON WELLS (11/13/92)

1. Two sediment samples were received for the above subject
project on 13 November 1992. The correct sample containers and
sample preservation procedures were followed unless otherwise
indicated on the cooler receipt form. Copies of the
chain-of-custody records are enclosed for reference, along with a
list of the samples collected.

2. The following analyses were performed in-house:

Analysis EPA Method

Sediment samples:

Fuel Identification *
Total Petroleum Hydrocarbons 9071/418.1
Arsenic 3051/7060
Lead 3051/6010
Volatile Organics 8240
Polynuclear Aromatic Hydrocarbons 3540/8270

* - Proposed Practive 0il Spill Source Identification by

Combined Gas Chromatography and Positive Ion Electron Impact Low
Resolution Mass Spectrometry, ASTM, Draft 1, Jan., 1991.

Contaminated Soils - Diesel Fuel Contamination, written by
Paul T. Kostecki and Edward Calabrese, Chapter 1 - The Use of
Hydrocarbon Analyses for Environmental Assessment and
Remediation.




2. Sample Listing



U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

SAMPLE LISTING January 23, 1993
MATRIX
SAMPLE IDENTIFICATION SAMPLE DATE
RW-4 1/11/92 SEDIMENT

RW-6 11712/92 SEDIMENT




3. Laboratory Data




FUEL IDENTIFICATION*- SAMPLE NUMBER 19445 AND 19446

Samples 19445 and 19446 demonstrate a predominance of
polynuclear aromatic hydrocarbons (PAH) and in particular the
pyrogenic polynuclears fluoranthene, phenanthrene, and pyrene.
The relative concentrations of the polynuclear aromatics for
these environmental numbers are plotted in the accompanying
figqure along with the distributions for a coal-tar creosote, (all
relative to chrysene). Aside from naphthalene, (which
concentration could have easily been significantly reduced over
years of water contact due to solubilization), the predominance
of the pyrogenic PAHs for both samples and the creosote standard
is evident.

Although coal tar/oil creosote does, in fact, have
significant amounts of phenolic compounds, (about 10% by weight
relative to 85% PAH content), since these acidic organics are
extremely soluble in water, (5 to 6 orders of magnitude greater
than the solubility of the PAHs), leaching over time could very
easily, in the space of decades, reduce the phenolic
concentrations drastically. (In fact only xylenol, one of the
least soluble phenolics present in creosote was actually
encountered near the detection limit).

Conclusion:

Samples 19445 and 19446 consist of coal oil/tar creosote.
Creosote is commonly used to preserve wood to protect it from rot
and worms. (Due to the relatively higher concentration of
pyrogenic PAH’s and lower concentrations of naphthalenes, these
creosote samples are probably from a coal tar source). The fact
that the phenolics are virtually absent can be accounted for by
their solubilization/leaching over decades of years while the
creosote was in water contact. Pentachlorophenol was not
detected. Due to its relatively poor water solubility, it seems
unlikely this chemical was added to the creosote for its wood
preserving characteristics.

*Method References:

Proposed Practice 0il Spill Source Identification by Combined
Gas Chromatography and Positive Ion Electron Impact Low
Resolution Mass Spectrometry, ASTM, Draft 1, Jan, 1991.

Contaminated Soils - Diesel Fuel Contamination, written by
Paul T. Kostecki and Edward Calabrese, Chapter 1 - The Use of
Hydrocarbon Analyses for Environmental Assessment and
Remediation.
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U.S. ARMY CORPS OF ENGINEERS - ENVIRGNMENTAL LABORATORY

Labd Field Description Test

A-19445

A-19446

Reviewed By:

Approved By:

RW-6

Total Petroteunm
Hydrocarbons

Total Petroleum
Hydrocarbons

%\‘ALG‘—"-@ MZ(K"- , Analyst
N

, Chief Chemist

114
U™N

i

Jenuery 23, 1993

Date
Anslyzed

...................................................................................................................

12714792

12714792




U.S. ARMY CORPS OF ENGINEERS
5 NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 01/23/93
3 14:19

HOPKINGTON WELLS (11/13/92)
METHOD 9071/418.1: TOTAL PETROLEUM HYDROCARBONS (ppm) - SEDIMENT

| ENV NO. TOTAL PETROLEUM DATE DATE
HYDROCARBONS EXTRACTED ANALYZED
METHOD BLANK < 4.8 12/4/92 12/14/92




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE HETALS RESULTS

Result

January 23, 1993

Date Date
Units Digested Analyzed

....................................................................................................................

3 Lab# field Description Test
A-19445 RW-4 Arsenic
Lead

e e I e —"

n Reviewed By:
Q Approved By:

LAV IE™

{\}‘g& , Chief Chemist
A_7

ug/g 12716792  12/28/92
ug/9 12716792 12/28/92




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE HET‘LS RESULTS

January 23, 1993

Date
Digested

Date
Analyzed

...................................................................................................................

tab# Field Description Test
A-19446 RUN-6 Arsenic
Lead

Reviewed By:

Approved By:

Ll V Bl
WO

, Analyst

, Chief Chemist

—

12/16/92
12716792

12/28/92
12/28/92



U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS

Result

Units

January 23, 1993

Date
Digested

Date
Analyzed

...................................................................................................................

Leb# Field Description Test
A-19446 RW-6 Arsenic
Lead

Reviewed By:

Approved By:

, Analyst

Lk Tl
O

\inlg

, Chief Chemist

12716/92
12716/92

12728/92
12728/92




} U. S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 01/23/93
} 14:30

HOPKINTON WELLS (11/13/92)
TRACE METAL RESULTS - SEDIMENT (ppm)

%’tiﬁtﬁtt't'i'tiiﬁ"’ti"tQi"t'tt"'tt'i"t't"ti'i‘t"..tt....Q.'Q'.t."t..t.tt't""ﬁ‘t'ﬁ".'ﬁ.'i.t"."t"ttttttt't.

. METHCD *
PARAMETER - BLANK .
- ° ' *

liiﬁt""tt'i"t"'ii'ﬁtﬁ'ﬁ"iit'iﬁ'i“-t"'tt'..t't'..'..."'.‘t‘t.."'ﬁt""'i..'t"ti."'.t.'.'t't""ﬁ.ttt"it.'t.t't

rsenic hd < 0.2 *

lead * < 0.60 -

ritﬁiiii'iiﬁ"ﬁiﬂ"'ﬁ'itiiﬁ'ii't"t'ﬁ.'iﬁ.'.tittﬁittt.t.‘."'tttt'.'..‘Qtt..ttt"iﬁ...ttt't.ﬁﬁ‘i..tt‘tﬁ.t'i'it.t'tttttttt

SAMPLE DATE:
DATE DIGESTED: 12/16/92
DATE ANALYZED: 12/28/92 - 1/5/93

|
?
%




U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 02/02/93
07:53

HOPKINGTON WELLS (11/12/92)

% METHOD 8240: VOLATILE ORGANICS - SEDIMENT (ug/kqg)
‘tt"i"iii.tﬂi'ﬁ'ﬁiﬁ".t‘tﬁiiﬁ'i.‘."t"".'.'."i'ﬁ"i""..ﬁ.."..."'.'0."."....'t't't'.tt.t'.t.t'tﬁtt.t'i‘..'ttt;it
. 19445 * 19446 * METHCD *
PARAMETER . RW-4 RW-6 BLANX *
- SEDIMENT SEDIMENT SEDIMENT .
ad:altasaa s i et it dl it aaa ittt el d it dttl el e et et A I e T a2 I e e e I L e T L e P e e e R R st a s
Chloroxethane . < 25 < 25 < 5.0 i
$Vinyl chloride - < 25 < 25 < 5.0 *
8romsmethane - < 25 < 25 < 5.0 *
Chioroethane hd < 25 < 25 < 5.0 *
.1-Dichloroethene o < 10 < 10 < 2.0 b
cetone . < 150 < 150 < 30 *
Carbon disulfide * < 10 < 10 < 2.0 >
ethylene chloride . 8 46 8 128 5.1 *
@:ransﬂ@-nichloroethene o < 10 < 10 < 2.0 >
—1,1-Dichloroethane b < 10 < 10 < 2.0 *
cis-1,2-Dichloroethene » < 10 < 10 < 2.0 >
h2-Butanone b < 150 < 150 < 30 *
hloroform » < 10 < 10 < 2.0 *
1,1,1-Trichloroethane - < 10 < 10 < 2.0 .
Carbon tetrachloride . < 10 < 10 < 2.0 *
iBenzene b < 10 < 10 < 2.0 *
/1,2-Dichloroethane e < 10 < 10 < 2.0 *
Trichloroethene - < 10 < 10 < 2.0 *
1,2-Dichloropropane b < 10 < 10 < 2.0 .
. Bromodichlorcmethane - < 10 < 10 < 2.0 *
4-KHethyl-2-pentanone b < 100 < 100 < 20 *
cis-1,3-Dichloropropene - < 10 < 10 < 2.0 *
Toluene b < 10 < 10 < 2.0 *

WAEEA A SRRt i ad R e ettt i i ad Bl il s e e T L e e T e L e T Y T TS s s




U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 02/02/93
07:53

HOPKINGTON WELLS (11/12/92)

% METHOD 8240: VOLATILE ORGANICS - SEDIMENT (ug/kg)
5{; .
ﬁ"i*#ii*t"'i'tﬁt"i'iii'tﬁiﬁii"ﬁ'it.ﬁ'ii-i.ti'i..'."..t.......tttttii'ﬂ""'t'.ﬁt.'ﬁ‘.'t.‘tit‘tt'ttt'ﬁt.ttt‘t.ttititi
* 19445 « 19446 * METHCD .
% PARAMETER - RW-4 RW-6 BLANK .
f - SEDIMENT SEDIMENT SEDIMENT *
AREEANERARAEA R R R AR R AN AR EARENEA ARSI A NN BN SRR AN AN AN TSR AN A AR RN NI A ORI R R T O N AN AR NN S AN IR AN AR R AN RN IR NN N TNV IR ATRS
trans-1,3-Dichloropropene * < 10 < 10 < 2.0 *
51,1,2°1richloroethane * < 10 < 10 < 2.0 *
Yetrachl{oroethene * < 10 < 10 < 2.0 *
2-Hexanone . < 100 < 100 < 20 *
@Dibrmchlormthane hd < 10 < 10 < 2.0 .
5 Chlorobenzene - < 10 < 10 < 2.0 *
Ethylbenzene . < 10 < 10 < 2.0 *
n/p Xylene - J 10 < 10 < 2.0 *
%o-xwene - < 10 < 10 < 2.0 *
; Styrene - < 10 < 10 < 2.0 *
8rofroform . < 10 < 10 < 2.0 b
1,1,2,2-Tetrachloroethane * < 10 < 10 < 2.0 -

AREARRN AR R AR RN RN R AR AN N RN AN AR A RN AN RN AR RN RN RN ONRAA R RN NI ER N AN AN SR AR AN P AN TP I RN RN R RN AN AT AN RS AN R AR A RAANE AR ARSI

| Surrogate Recovery (¢:3) *
1,2-Dichloroethane D4 (70-121) 116 114 90 hd
-1 Toluene 08 (84-138) 100 98 101 d
|| 4-8romof luorobenzene  (59-113) 86 92 78 .
'titt'ti"iiﬁ‘ﬁ""t'ﬁii't‘t"‘ii"Qttﬁiiﬁit'tt.t'.fit'i‘Qittt.t""'.'tt't'Q."'."t"ﬁ'."'i.'t"'tttt'ttit'lttltttt'ttl.
DILUTICN FACTOR 5.0 5.0 1.0 -

RANARRERAER RN R ANN IR AR R RN AN RN R RN A AN RN RN NS R RN AR R AN AN RN AN AR R AN AR AN AN AR NI ARAN NN R AN ATA RN S RNAN P AN AR TR AN S ARk r v RN

) SAMPLE DATE: 11711/92 11712/92
m DATE ANALYZED: 11719/92 11719792 11719/92

8 - Analyte slso detected in the method blank.
J - Estimated value; analyte detected at < the Practical Quantitation Limit.
3' - Highly degraded petroleum oil present.

.




U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 03/16/93
14:50
g HOPKINTON WELLS (11/12/92)

EPA METHOD : POLYNUCLEAR AROMATIC HYDROCARBONS (ug/qg)

gtiﬁQ'.*'Q".'ﬁ"'ﬁ"i'.i'ﬁ"ﬁﬁ""‘...i"‘.".""."ﬁ""..*"'..'-""'.'t.ﬁ"'..ﬁii'tﬁﬁ"ﬁ'."i"'t.."."'tt't...Qt."'.'ﬁ.

4 * 19445 19446 METHOD -
ANALYTE d RU-4 RUY-6 BLANK
. SEDIMENT SEDIMENT  SEDIMENT
BEB R AN AR A AR RN RN EN R RS RN RN RN TN O R N LRSS AN AR E L NN DDA N AL TN N AR RGOS N A A O SR AR O R RSO R P A AN AR AN AT NP I AN TSRS R O AN R DA A N AN AR A b S
' Napthalene hd 118 22 < 0.0043
2-Methy! napthalene . 7 14 < 0.0043
Acenaphthylene b 5.0 1.8 < 0.0043
Acenaphthene hd 121 38 < 0.0043
Fluorene - 117 44 < 0.0043
Phenanthrene hd u 795 135 < 0.0043
i Anthracene - 167 25 < 0.0043
*  Fluoranthene * 545 m < 0.0043
Pyrene . 212 105 < 0.0043
Benzo(a)anthracene hd 56 24 < 0.0043
7 chrysene » 48 18 < 0.0043
*  genzo(b)fluoranthene * 19 8.4 < 0.0043
Benzo(k)fluoranthene - 20 8.9 < 0.0043°
@ Benzo(a)pyrene - 16 5.7 < 0.0043
Dibenzo(a,h)anthracene b J 1.5 < 0.081 < 0.0043
* Benzo(g,h,i)perylene b 6.4 2.5 < 0.0043
Indeno(1,2,3-cd)pyrene * 5.2 < 0.081 < 0.0043

g a bl e d At A daadd et da s e adadd et a et ad dad Al ad Al daa il el i d ot e dd i el Al A i oA a Al At ad i et d At Al it b iRl ittt il l s
-

OILUTICN FACTCR - 1.1 0.81 0.043
-

ea 22333220 2 e d i st et et it s a et a il el i A an A it it e aa i ag i st Al et s i dad it eiadiat Attt it adlidiadiagds

* Surrogate Recoveries (X) .
-
2-Fluorcbiphenyl  (30-115) * 92 o1 89
Nitrobenzene-bS (23-120) * o8 95 o1
* Terphenyl-D14 (18-137) * 163 148 7%

AR AT ST RN I R TR RN R TR AN SRR R RN R LSRR R AR A AN A AR AN A AN RN S AN TN AR A AN IR RN A AN EC R TR IR TR E R AN AR RN TS AN AN R SRS RN TR AR TR AR bR AN

SAMPLE DATE: 11/11/92 11712792

! DATE RECEIVED: 11/12/92 11/12/92

‘ DATE EXTRACTED: 11726792 11724792 11/24/92
DATE ANALYZED: 11726792 11/26/92 11/25/92

J - Estimate value; greater than Detection Limit, but less than Practical Quantitation Limit.
U - Above the upper calibration limit.

Al



4. Quality Assurance Data



TOTAL PETROLEUM HYDROCARBONS
BLANK SPIKE/BLANK SPIKE DUPLICATE
PRECISION

RRRANRAAA AR R AR AN NN VAR RN IR AN AT SRR AAN A SRR A A AN AN AR RN ANE AR RSN AN AN RN N AN DA RN RO AN A AR AR AN NN RN DA AN AN A AR AA N

ﬁ' . BLANK * BLANK SPIKE * RELATIVE A * IN OR .
~ COMPOUND d SPIKE *  DUPLICATE *  PERCENT . RPD * ouT .
. * RECOVERY *  RECOVERY *  DEVIATION * MAXIMUN  * Of aC .
* DATE ANALYZED: 12/14/92 * (X) . 3} d (RPD) hd * LIMITS *
" tiiitii"'ii"ttii‘ittﬁﬁtttiit"'tiQt'iiitti..t.itiiﬁ'tﬁ.t"'.tt.Q"'..tt"'t.'tﬁt...ttt't'.t'ﬁ'tttﬁt.ttt.ﬁt.'tt
*Total Petroleum Hydrocarbens * S5 . 65 * 17 * 66 * IN *

'itt'iii'ﬁt'iitﬁ’itﬁ'it*i‘ﬂ'*tﬁittt'.i.I.'ﬂ'tﬁﬁ"i"i'.'ti.ttt'..."....'.'..'t..'"'f""..itﬁ't.t't.'ﬁitt.'t‘.

ACCURACY

RN NN A AR AR AR A AR AN AR AN R A AR A AR AT AR N S S AR AN AN N AN AN AN AN IS AN N A AN RN AN A AN AR RN A AR NS AR R AR P AR N AR A RTINS

;
@

* * BLANK * BLANK * hd * * *
o COMPOUND bl SPIKE . RESULT . SPIKE * SPIKE *  CONTROL * INOR *
h * * RESULT * * ADDED *  RECOVERY * LIMITS * cur *
- * . . * X * REC * OF QC *
» » " . hd - *  LIMITS ¢
AR A AAN RS AN AN AN AN AR AN SRR A EE R AN AR RS AN R ANC R A AR RN R AN N ARA NGO IV AN S AP A RS AT R AN NN RN I IAR S AN EN AR AN AN A AN AR RN b S S bR dwad AR d bt d s
*Total Petroleun Hydrecarbons * 22 * < 4.8 M 40 * 55 * 50 - 150 * N *

AR A NN IR T AN AN O AN AR A RN RN GNP AR A ANV IR AN R RN RSN AN ARV S AN AN TSR R AT PR AR AN P AN I RS NN N AN AN AN TN R A PR AA RN RN R T IRRNANENE TN S




PRECISION

it i anatsasasasaasadd a3 iad v a2 A AR LA 2 e da a2 Rt Al e a2 d Y il a a2 Al il Al da Al iidd i it idld el leedd

TRACE METAL ANALYSIS
BLANK SPIKE/BLANK SPIKE DUPLICATE
SEDIMENT

* BLANK * BLANK SPIKE *  RELATIVE *  HAXIMUM » IN OR *

PARAMETER . SPIKE *  DUPLICATE *  PERCENTY *  ACCEPTABLE * out *

* RECOVERY * RECOVERY *  DEVIATION * RPD hd OF QC *

12716792 * (%) . (%) b (RPD) * - LIKITS *
L e e T A T T P e R A R e a e R e DA e i Al d it a2 el e il s )

* Arsenic hd 94 . 91 * 3 hd 30 hd IN *
* - * » * -

@ tead * 101 - 106 - 4 hd 30 - IN *
- - L - » *

AN AN S RN R R RN AR R AN RA A TR RGNS AN AR DA AR RN ARG AN RSN R R AV NN AN AR NN IS IR NG SR AN RV OR NG AR AR AN S RGN AR R ARG T T O R AR DY

TRACE METAL ANALYSIS
’ BLANK SPIKE/BLANK SPIKE DUPLICATE

SEDIMENT
ACCURACY

gttfﬁii*ii’t""tiitifﬁi't'iﬁ"“'t't.ii'ttt"i"iit".tt't."iﬁ.‘ AT TIPS TR D2 S R PRI A 2422 A a2 A S Pasdessddaddiatlldssdsg
-

hd BLANK » BLANK - SPIKE * SPIKE *  CONTROL * IN OR
PARAMETER * SPIKE . RESULT * ADDED *  RECOVERY * LIMITS . T
- RESULT hd » * X * REC * OF aC
12716792 * * . . bl *  LINITS

-

*

il v a2a2233a22222 22222t 2222 P P22 A1 A2 A PR T2 At A Al A al AR T R A el a s s i adagdidtl el dgad il it dtsdelsd
. .

Arsenic * 4.7 * < 0.20 - 5.0 b 94 * 75 -125 . IN *
* * * - L] * -
Lead » 5.1 R 0.60 » 5.0 hd 101 * 75 - 125 * IN *
- - | 4 L 2 - - *

2t et asasssstaataaar et ad TS AL LR AT LRI AR 222 PR A2 T2 IR L 2 R A2 T R PR TR A LA e R Al e Al At a i LAt il ad Al il il ettt addd st d)



VOLATILE ORGANIC BLANK SPIKE-BLANK SPIKE OUPLICATE
SEDIMENT
PRECISION

A ERER AR AR AN NENRN PR ASARNEA TN R AN A A RN LR ON RN RGN NN R AN AN B R AN R RN AANEA RN AR DA CRA N ENE NN IR O ES AR IR O R AN NS A AN A AR RA RS

* *  BLANK . BLANK *  RELATIVE *  HAXINUM * INOR *
COMPOUND * SPIKE . SPIKE *  PERCENY * ACCEPTABLE * OuUT OF *

) * RECOVERY *  DUPLICATE *  DEVIATION * RPD * Qc *
DATE ANALY2ED: 11/19/92 * *  RECOVERY * (RPD) - *  LIMITS *

ARAAEN AN AR RN R AR A RN R A AN TR R AR AR AR AN R R AN AR AR T AR AR AL A SNV NN AN AR A AN E IRV RN ANS A RO A WA RN RN AR R A I T T C AN AR NN h ANy

4 * » - *

1,1-Dichlorocethene . n » &6 * 7 hd 22 o IN *

") - - » - - *
t 4 L * [ 2 » - -
. 8enzene hod 80 A 81 * 1 . 21 A IN *
u » » * - - »
» - - - - - ]
Trichloroethene i 80 hod 79 * 1 - 24 hd IN *

- - » - » -

\ - - L ] - - -
* Toluene . 71 . re) . S . 21 * ()] *
- w * * * -

- - » ] -

Chlorobenzene - 74 4 79 hd 7 * 21 ol IN .

- * - w » - -

B R T T T T e IR T A A 2 L 2 2 e s S T e o

SOIL
ACCURACY

AANRR AR AN AR TR SR AN RN AR AN RN RN AN AR RN AT AN R A SR RN N R AN A RN AR RS III ARG EANNSOR WS

SPIKING *  MATRIX hd ACCEPTABLE b I8 OR -

COMPOUND *  SPIKE o RANGE . QUT OF -

* * RECOVERY - * ac »
* * * LINITS .

AR AERN IR T RN AR DR ARNAT I AN RN AR T AR ON AT AN R AR A RSN R RN ATR SN NN DL GGV NN E I NI AN T

R - - -

1,1-Dichloroethene - 7 * 59 - 172~ N hd
- - » -

- - - -

* Benzene - 80 * 66 - 1462 ¢ N *
» - - -

L] - » *

Trichtoroethene - 80 * 62 - 137 IN *
* - » -

* L -

Toluene * 71 * 59 - 139 » N *
* * * »

* - - »

Chlorcbenzene * 74 ol 60 - 133 » IN d
L ] - - -

AT H AR AR AR RN TN R A RA RS RN AN R AN AR AN RN AN OGN R O A AN A AN RN NIV ARG R AN C O RN AR DR A AN TR I RS




3

SEDIMENT
PRECISION

} POLYNUCLEAR ARMOMATIC HYDRCCARBONS BLANK SPIKE-BLANK SPIKE DUPLICATE

AR R AR AN R AR AR AR AR IR RN AR NN R R RN RN NI TR AR AN SRR AN AN AN NN IR E TP RN E NS RP N RN AR A NN NI NSRBI SN AR RN RS bR A h T AN b O
-

*  BLANK *  BLANK * RELATIVE * MAXIMUM * INOR *

COMPOUND *  SPIKE *  SPIKE *  PERCENT *  ACCEPTABLE * OUT OF *

* RECOVERY  * DUPLICATE * DEVIATION * RPD * ac *

DATE EXTRACTED: 11724/92 * *  RECOVERY . (RPD) . *  LiMits ¢
AEEERETERATEARERRNEBANSEER AR LR E AN N RN AA RGN A RN RO RN SO D ANV AR ORIV I DR C RN TN ENENT AN AN NN RAA NI NN RSSO T dD

/ - L - -
Acenaphthene * 97 99 2 - 19 * N *
* - * » * *

iy - * * - - ]
Pyrene . 63 » 64 . 2 * 36 . N
- » - * -« *

50"t'ttil'tiii!'f"i‘tt'i.'tt"'t'Cit."'i-tt'ﬁ""'t."""Q"."t""t'."'..."t".t"t"ttt'tt'ttt"ﬁ'

.

ACCURACY

ARG ARAAERERREREN R TN AN AR SRR AR B A AT RN R ANR ARG RRAN RS ARN TR AN RS IR C AP RN O CAN AN ONS

] SPIKING *  BLANK - ACCEPTABLE - IN OR *

] CCMPOUND * SPIKE . RANGE b CUT OF hd
* RECOVERY * b QaC *
hd * * LIMITS

%1"!i't"ﬁi"ﬁ'ﬁ'."""'f"”."'ﬂ"i"'."'i.'.."'.'."'..t""‘..'."".'

-

*

» - *
Acenaphthene hd 97 31 - 137 N
k »* * »
) - » -
Pyrene . 63 . 35 - 162 0+ IN
- » -

*» % % » »

!

Lt | SSRLT A oo i S

f‘ffﬁ"iﬁ"‘""'t'iﬁ""*""f""""".""'.".".‘.""".'.'.."""."'




of Custody

Chain




‘ ) CHAIN OF CUSTODY RECORD
(D GE! Consultants, Inc. 53 Regional Drive Concoxd, NH 03301-8500 pDOCUMENT NUMBER
PROJECT NAME AND HUMBER! <b V7 ?“<(/
/%P/c'/.@fa«/ LAsr  PRRFAS NO /) o g
e SAMPLERS . \O
» ——i08 L OF ~N \Yj
J\:,ti:{ T AR o TANERS CL% " %0 Q‘ A
_STATION no. | pate |(TIME, lcome|cnan SAMPLE NUMBER Q A LS ¥
7 == A—
\445 oS~ 4/ ik v/ - 5
1446 e — s /%%; /55T v T < (5 e
nwso Y (SIGNATUREH [DATE/TIME: (howrs)| RECEIVED DY (SIGNATURE): NELINQUISHED BY (SIGNATURE) | DATE /T IMES ‘Esweo BY (SIGNATURE )
w703 | SForimie At s inr L
’?EQUI 1ED DY (SIGNATURE): DA%E/TIM ‘Q.nbew Dm(s'w& NELINOUISHED BY (SIGNATURE): |DATE/TIME'  |NECEIVED BY (SIGHATURE):
’ Mﬁj&%cw ) 325
/,l'til.INOUIS,IEQ BY (SIGNATURE) [DATE/TIML: __|ECEIVED POR LANONATOIY DY/ [DATE/VIME ! REMANKS:
LRV oo /s 72 ;233 |SIGNAT l]t Ui G ,(1‘“\‘,1,. d L’L_l_uju)

Poqe___ol




6. Cooler Receipt Form




. 20.

Container received onm !/'3/7) and opened on "/’5(99 by:

CENED-ED-GL-E
SAMPLE CONTAINER RECEIPT FORM

/:/opl(]nq;}'ov" DAYM
v 7

Shipper (USM, UPS, DHL, FEDEX, P/C, AIR EXP, HAND-DELIVERED)

Container type({égggg}, box, envelope, etc.)

Were custody seals on outside of container? N/A Yes No
How many & where: ,seal date: ,sSeal name:

Were custody papers taped to lid inside container? N/A Yes No
Custody papers properly filled out? (ink, signed, etc.) Yes No
Was project identifiable from custody papers? Yes No
Did you sign custody papers in appropriate place? Yes No
Did you attach shipper’s packing form to this form? N/A Yes No

Packing material (peanuts, vermiculite, bubble wrap, paper, cans, 6ther)

Was sufficient ice used? Temperature 3.8 °C N/a fes) No
Were all samples sealed in separate plastic bags? N/A Yes Lﬁ;>
Did all samples arrive in good condition? @g;b No
Sample labels complete? (#, date, analysis, preservation, sign.) @;;> No
Did all sample labels agree with custody papers? Yg;\ No
Were correct sample containers used for tests indicated? N/A Ezzgf No
Were correct preservatives used? (TM pH____, CN~ pH_ ) <§25:>Yes No
Were VOA vials bubble-free (H,0) or no headspace (soil)? N/A YeS\SEQ
Was sufficient amount of sample sent in each container? Yes/ No
Were air volumes noted for air samples? \EZ} Yes No
Were initial weights noted for pre-weighed filters? \ﬁig Yes No

“Discrepancies:




7. Quality Assurance Review
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Quality Assurance Review Soil
Project: Hopkinton Wells #§Samples-2
pate: March 22,1993 #Parameters-6

A. Sample Handling:

The samples were collected by a contractor using the
appropriate sample containers and preservation techniques. The
samples were not placed in separate bags. However, no problems
were noted regarding this discrepancy. The proper chain of
custody procedures were followed except that no custody seals
were used. The samples arrived in good condition and were
determined not to have been disturbed between collection and
delivery to NED.

B. Laboratory Analysis:

1. Holding Times: .
The maximum holding times between sample collection and
analysis were met for arsenic, lead, and VOAs. The 28 day
holding time for TPH was exceeded by five days. This will not be
significant. The 14 day maximum holding time between sample
collection and extraction was met for semi-volatiles as well as
the 40 day holding time between extraction and analysis.

2. Method Blanks: .

The method blanks for TPH, arsenic, lead, and PAH were free
from contamination. A trace of methylene chloride was found in
the VOA blank. It is not a problem in the low concentrations we
experience. The presence of this common contaminant has been
greatly reduced over the past year.

3. Methodology:

Standard EPA test procedures were used for all parameters
except for fuel identification where references to a proposed
ASTM procedure and a procedure from "Contaminated Soils- Diesel
Fuel Identification" were used. They represent the state-of- the
art methodology.

4. Surrogate Recoveries:

The surrogate recoveries for the semi-volatiles were in
control except for two instances where the sample recoveries for
terphenyl-dl14 exceeded the acceptable range because of matrix
effects. However, the departures not excessive. There may be some
positive bias , but it will not be enough to affect
interpretation of the sample data.

5. QA/QC Data:
The blank spikes and blank spike duplicates for the metals,
TPH, VOAs, and PAHs were all in control for both precision and
accuracy.



6. Assessment of data:
The data appear reasonable and internally consistent.

Forrest E. Knowles,Jr.
Quality Assurance Officer
Laboratory Testing Operations



